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BACKGROUND 

The epidermal growth factor receptor (EGFRJ, which participates in signaling path- 
ways that are deregulated in cancer cells, commonly appears on colorectal-cancer 
cells. Cetuximab is a monoclonal antibody that specifically blocks the EGFR, We com- 
pared the efficacy of cetuximab in combination with irinotecan with that of cetuximab 
alone in metastatic colorectal cancer that was refractory to treatment with irinotecan. 

METHODS 

We randomly assigned 329 patients whose disease had progressed during or within 
three months after treatment with an irinotecan-based regimen to receive either cetux- 
imab and irinotecan (at the same dose and schedule as in a prestudy regimen [218 pa- 
tients]) or cetuximab monotherapy (111 patients). In cases of disease progression, the 
addition of irinotecan to cetuximab monotherapy was permitted. The patients were 
evaluated radiologically for tumor response and were also evaluated for the time to tu- 
mor progression, survival, and side effects of treatment. 

RESULTS 

The rate of response in the combination-therapy group was significantly higher than 
that in the monotherapy group (22.9 percent [95 percent confidence interval, 17.5 to 
29.1 percent] vs. 10.8 percent [95 percent confidence interval, 5.7 to 18.1 percent], 
P= 0.007). The median time to progression was significantly greater in the combina- 
tion-therapy group (4.1 vs. 1.5 months, P<0.001 by the log-rank test). The median sur- 
vival time was 8.6 months in the combination-therapy group and 6.9 months in the 
monotherapy group (P=0.48). Toxic effects were more frequent in the combination- 
therapy group, but their severity and incidence were similar to those that would be ex- 
pected with irinotecan alone. 

CONCLUSIONS 

Cetuximab has clinically significant activity when given alone or in combination with 
irinotecan in patients with irinotecan-refractory colorectal cancer. 
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IN THE PAST DECADE, THE MEDIAN DURA- 
tion of survival among patients with ad- 
vanced colorectal cancer has increased from 
12 months to about 18 to 21 months, mainly owing 
to the introduction of irinotecan and oxaliplarin. 
Iriaotecan (a semisynthetic camptothecin, which, 
inhibits topoisomerase I) and oxaliplarin (a third- 
generation platinum compound) are widely used 
in combination with fluorouracil and leucovorin as 
first-line treatment for advanced colorectal can- 
cer. 1 ' 5 Irinotecan alone can also confer benefit in 
patients with colorectal cancer that is refractory to 
treatment with fluorouracil,*' 7 and oxaliplarin can 
be effective in patients with disease that is refracto- 
ry to irinotecan treatment. 8 

Epidermal growth factor receptor (EGFR), a 
member of the ErbB family of receptors, is relevant 
in colorectal cancer because expression or up-reg- 
ulation of the EGFR gene occurs in 60 to 80 percent 
of cases. 9 " 11 Moreover, expression ofthe gene is as- 
sociated with poor survival. 12 - 13 When inactive, 
EGFR is a monomer, but when bound by epider- 
mal growth factor or transforming growth factor a 
(TGF-oi), it forms homodimers or heterodimers 
with another member of the ErbB family of recep- 
tors. Dimerization activates the intracellular tyro- 
sine kinase region of EGFR, resulting in autophos- 
phorylation and initiating a cascade of intracellular 
events." The EGFR signaling pathway regulates 
cell differentiation, proliferation, migration, angio- 
genesis, and apoptosis, all of which become de- 
regulated in cancer cells. 15 Cetuximab (Erbitux, 
Merck and Imclone Systems) is a chimeric IgGl 
monoclonal antibody that binds to EGFR with high 
specificity and with a higher affinity than either epi- 
dermal growth factor or TGF-a, thus blocking lig- 
and-induced phosphorylation of EGFR, In addition, 
cetuximab enhances the effects of irinotecan 16 and 
radiotherapy in experimental systems. 

A phase 2 study of weekly cetuximab and irino- 
tecan in 121 patients who had colorectal cancer 
that was refractory to fluorouracil and irinotecan 
found a 17 percent response rate. 17 In a study of 
57 patients with EGFR-positive colorectal cancer 
that was refractory to both fluorouracil and irinote- 
can, 8.8 percent ofthe patients had a partial re- 
sponse to cetuximab monotherapy, and 36.8 per- 
cent had stable disease. 18 

In the present trial, we compared the combina- 
tion of cetuximab and irinotecan with cetuximab 
monotherapy in patients with EGFR-expressing 
irinotecan-reftactory colorectal cancer. 



M ETHODS 



PATIENTS 

We considered patients eligible if they were more 
than 18 years of age and had stage IV, histologi- 
cally confirmed colorectal adenocarcinoma. Other 
criteria for eligibility were a Kamofsky performance- 
status score of 60 or more, adequate hematologic 
function (hemoglobin, at least 9 g per deciliter 
[5.6 mmol per liter] ; neutrophil count, at least 1500 
per cubic millimeter; and platelet count, at least 
100,000 per cubic millimeter), renal function (se- 
rum creatinine, less than 1.5 times the upper limi t 
of normal), and liver function (bilirubin, not more 
than 1.5 times the upper limit of normal; aspartate 
aminotransferase and alanine aminotransferase, 
not more than 5 times the upper limit of normal). 

To be eligible, patients must also have received 
one of several qualifying, prestudy irinotecan regi- 
mens for at least six weeks and must have had doc- 
umented progression of disease during receipt of 
this regimen or within three months thereafter. 
These regimens were irinotecan at a dose of 125 mg 
per square meter of body-surface area given weekly 
for four consecutive weeks, followed by two weeks' 
rest, as a single agent or in combination with fluo- 
rouracil and leucovorin; irinotecan at a dose of 
180 mg per square meter given every two weeks in 
combination with fluorouracil and leucovorin; and 
irinotecan at a dose of 350 mg per square meter 
given every three weeks as a single agent. Disease 
progression was documented by computed tomog- 
raphy (CT) or magnetic resonance imaging (MRI); 
new lung lesions could be documented by chest ra- 
diography. Atleast one unidimensionally measur- 
able lesion was required, as was immunohisto- 
chemicai evidence ofEGFRexpression, either in the 
primary tumor or in at least one metastatic lesion. 

All the patients signed a consent form. The study 
was approved by the institutional ethics commit- 
tees of all the participating centers. 



STUDY DESIGN AND TREATMENT 

This open-label, randomized trial was conducted 
in 56 centers in 11 European countries (the partic- 
ipating investigators are listed in the Appendix). Be- 
fore randomization, the EGFR status ofthe tumor 
was determined at a central location in Germany 
by immunohis to chemical analysis of a paraffin- 
embedded tumor specimen with the use of an EGFR 
diagnostic kit (Dako Cytomation). Random assign- 
ment ofthe eligible patients to either cetuximab in 
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combination with irinotecan or cetuximab alone in 
a ratio of 2:1 was carried out centrally by an inde- 
pendent randomization service. Randomization was 
performed by a minimization technique, with strat- 
ification according to Kamofsky performance sta- 
tus, previous treatment with or without prior use 
of oxaliplatin, and treatment center. 

Cetuximab was given at an initial dose of 400 mg 
per square meter, followed by weekly infusions of 
250 mgper square meter. A histamine-receptor an- 
tagonist was given as premedication before at least 
the first infusion. Patients assigned to the combi- 
nation-therapy group also received irinotecan at 
the same dose as that given during their most re- 
cent prestudy therapy. All the patients were to be 
treated until disease progression or unacceptable 
toxtc effects occurred. In the case of disease progres- 
sion, patients assigned to the monotherapy group 
could continue to receive cetuximab, and irinote- 
can could be added at the same dose as that given 
during their most recent prestudy therapy. 

Tumor response was evaluated every 6 weeks 
forthefirst24weeksand thereafter every 3 months 
with the use of consistent imaging techniques 
(CT or MKT). Assessment was performed by the 
investigators, who used the Response Evaluation 
entertain Solid Tumors (RJECIST) 19 and by an in- 
dependent review committee consisting of three 
radiologists and one oncologist who used modi- 
fied World Health Organization (WHO) criteria 20 

tabrief,onthebasisoftheWHOcriteria,acom- 
piete response was defined as the complete disap- 
pearance of all measurable lesions, without the ap- 
pearance of any new lesions. A partial response was 
defined as a reduction in bidimensionally measur- 
able lesions byatleast 50percentof the sum of the 
products of their largest perpendicular diameters 
and an absence of progression in other lesions 
without the appearance of any new lesions. Stable 
chsease was defined as a reduction in tumor volume 
ofless than 50 percent or an increase in the volume 
of one or more measurable lesions ofless than 25 
percent, without theappearance of any newlesions. 
Progressive disease was defined as an increase in 
the size of at least one bidimensionally measurable 
lesion by at least 25 percent and the appearance of 
new lesions. The change from use of the RJ5CIST 
criteria to the WHO criteria followed a Food and 
Drug Administration advisory that indicated that 
use of the WHO criteria would facilitate an inde- 
pendent review of three major studies to be submit- 
ted for approval of cetuximab in the United States 
and Europe. 




The independent review committee, which was 
blinded to the treatment assignment, assessed dis- 
ease progression during the irinotecan regimen 
given before enrollment in the study and the re- 
sponse and time to progression during the study 
To do so, the committee used the WHO criteria and 
compared CT scans or MRI images obtained be- 
fore enrollment and during the study. Toxic effects 
were assessed according to the National Cancer In- 
stitute Common Toxicity Criteria, version 2. Modi- 
fications of the dose of cetuximab were made only 
in cases of toxic effects to the skin, and modifica- 
tions m the dose of irinotecan were made in cases 
ofhematologic or nonhematologic toxic effects 

The investigators and representatives from 
Merck designed the study. The data were collected 
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Characteristic 



Cetuximab 

plus Cetuximab 

Irinotecan Monotherapy Total 

(N-218) (N-lll) (N=329) 




Sex — no. (96) 
Male 
Female 



143 (65.6) 
75 (34.4) 



63 (56.8) 
48 (43.2) 



206 (62.6) 
123 (37.4) 



Karnofsky performance-status score 
— no. (96) 
<80 
80-100 

mm 



No. of previous cancer treatments 
— no. (96) 
One 
Two 

More than two 



25 (11.5) 
193 (88.5) 



15 (13.5) 
96 (86.5) 



40 (12.2) 
289 (87.8) 



41 (18.8) 27 (24.3) 68 (20.7) 
79 (36.2) 41 (36.9) 120 (36.5) 
98 (45.0) 43 (38.7) 141 (42.9) 




and analyzed by medical and statistical represents- - 
tives from Merck, who worked in conjunction with 
the investigators. All the investigators had access 
to the primary data and participated in writing the 
manuscript All the participating institutions re- 
ceived grant support from Merck for conducting 
the study. 

STATISTICAL ANALYSIS 

The primary end point was the rate of confirmed 
radiologic tumor response, as assessed by the in- 
dependent review committee, in the intention-to- 
treat population. Differences in response rates be- 
tween the two groups were evaluated by means of a 
two-sided Fisher's exact test. A P value of less than 
0.05 was considered to indicate statistical signifi- 



cance. Secondary end points included the time to 
progression, the duration of response, overall sur- 
vival time, and the incidence of adverse effects. The 
time to progression was calculated as the period 
from the date of randomization to the firstobserva- 
tion of disease progression or to death from any 
cause within 60 days after randomization or the 
most recent tumor assessment. The overall survival 
time was calculated as the period from the date of 
randomization until death from any cause or until 
the date of the last follow-up, at which point data 
were censored. Both the time to progression and 
overall survival time were estimated by the Kaplan— ■ 
Meier method 21 and compared between the two 
groups with use of the log-rank test. 22 Stratified 
permutation tests were carried out to explore the 
association between tumor response and rash and 
between tumor response and EGFR expression. 

The planned sample size for the study was based 
on power calculations related to the estimation of 
the confidence interval expected for the combina- 
tion-therapy group. Anticipating a response rate of 
19 percent in this group, we determined that 150 
patients would be sufficient to exceed a clinically 
relevant nominal response rate of 10 percent, with 
85 percent power. A response rate of 5 percent in 
the cetuximab-monotherapy group was expected. 
Given this expectation, a 2:1 randomization ratio 
was considered appropriate and ethically justified. 
Therefore the study was originally set up to assign 
225 patients randomly to one of the two treatment 
groups. This sample size would also allow detec- 
tion of a statistically significant difference in terms 
of response rates between the two groups, with a 
power of about 80 percent at a significance level of 
0.05 by means of a two-sided Fisher's exact test- 
However, after the study had commenced and the 
majority of patients had been enrolled, the Swed- 
ish Medical Products Agency advised that patients 
whose disease had progressed at the end of irino- 
tecan treatment or progressed within one month 
thereafter would be considered to have disease that 
was strictly refractory to irinotecan. Therefore, the 
sample size was increased to a total of 300 patients 
to ensure that the study objectives could be met for 
this subgroup of patients. 

Predefined subgroup analyses included analy- 
ses of the patients whose disease progressed dur- 
ing or within one month after the end of the p re- 
study irinotecan treatment (as described above) and 
of patients who had received previous oxaliplatin 
treatment. 



340 



H CHCL j MED 351^4 WWW.MCJM.OIIC JULY 22, 2OO4 



Downloaded from www.rrelm.org by DR CARMELLA STEPHENS on May 9, 2006 . 
Copyright © 2004 Massachusetts Medical Society. All rights reserved. 



29/59 ' RCVD AT 5/9/2008 6:28:52 PM [Eastern Daylight Time] ' 6VR:USPTO-EFXRF-5» * DNTS:27383O0 ■ CStD:21 2 425 5288 • DURATION (mm-ss):71 -20 



MAY-09-200S 18:58 



KENYON & KENYON 



212 425 5288 P. 030/059 



CETUXIMAB IN IRINOTECAN -REFRACTORY COLORECTAL CANCER 



The cutoff point for survival data was January 
2003; for safety data, it was November 2002. All 
analyses were performed using SAS software (ver- 
sion 8.2). 

■. RESULTS 

Between July 2001 and May 2002, 577 patients were 
screened; 474 of them (82.1 percent) had EGFR- 
positive tumors. Of these 474 patients, 329 were 
randomly assign*^ either to combination treatment 
with cetuximab and irinotecan (218 patients) or to 
cetuximab monotherapy (111 patients). Figure 1 
shows the design of the trial. Major protocol devi- 
ations were reported in three patients. One patient 
in each group had a tumor with no evidence of 
EGFR. expression, and one patient in the monother- 
apy group had no evidence of metastatic colorectal 
cancer at the time of enrollment. There were no 
major imbalances between the two groups in terms 
of baseline characteristics (Table 1). Nearly 80 per- 
cent of the patients who underwent randomization 
had received two or more previous regimens of 
treatment for cancer. All the patients had received 
irinotecan, and 206 (62.6 percent) had received ox- 
aliplatin. 

The overall response rate (the rate of complete 
response plus the rare of partial response) in the in- 
tention-to-treat population was 22.9 percent (95 
percent confidence interval, 17.5 to 29.1 percent) in 
the combination-therapy group and 10.8 percent 
(95 percent confidence interval, 5.7 to 18.1 percent) 
in the monotherapy group (P= 0.007) (Table 2). The 
median duration of response was 5.7 months in 
the combination-therapy group and 4.2 months in 
the monotherapy group. Disease control (complete 
response plus partial response plus stable disease) 
was achieved in 55. 5 percent of patients receiving 
combination treatment and in 32.4 percent of pa- 
tients treated with cetuximab alone (P<0.001). 
When the more stringent definition for irinotecan 
resistance (progression during or within one month 
after irinotecan therapy) was applied, the response 
rates were 25.2 percent (95 percent confidence in- 
terval, 18.1 to 33.4 percent) and 14.1 percent (95 
percent confidence interval, 7.0 to 24.4 percent) in 
the combination-therapy and monotherapy groups, 
respectively (P=0.07), although the number of pa- 
dents in this comparison (206) was small . 

Of special interest is the finding that cetuximab- 
based therapy was similarly effective in patients who 
had previously received oxaliplatin in addition to 



Cetuximab 
plus 

Subgroup and Variable Irinotecan Cetuximab P Value 

Intention-to-treat population 

RiKpofise -^*no. (56) ^ ^ ^ ' 

^^airtiapS^rise^^ ""^"^ r^^^^ 

Progressive disease 

., f ...... ■*—«»- ~n cUS ~ ,s ^^^^g^^^ 

50(22.9 12(10.8 0.007 

[17.5-29.1]) [5.7-18.1]) 



|fer?« 

Overall response^ 



68 pi.2) 59 (53.2) 




Subgroup with progression during or within 
4 wk after prestudy irinotecan 




* Values in brackets are 95 percent confidence intervals. 

■f The overall response rate is the sum of the rate of complete response and the 
rate of partial response. 

$ The rate of disease control Is the sum of the rates of complete response, par- 
tial response, and stable disease. 



irinotecan before entering the study. In these mul- 
tiply pretreated patients, the response rate was 22.2 
percent in the combination-therapy group and 8.5 
percent in the monotherapy group (P=0.01). Sta- 
tistical regression modeling revealed that the dif- 
ferences in response rates between the two treat- 
ment groups were maintained after adjustment for 
age, sex, performance status, and number of prior 
treatment regimens (data not shown). 

The degree of EGFR. expression, either as the 
percentage ofEGFR-positive tumor cells or as the 
maximal staimng intensity per cell, did notcorrelate 
significantly with the clinical response rare (P=0.87 
and P=0.64, respectively) (Table 3). However, the 
response rates in patients with skin reactions af- 
ter cetuximab treatmentwere higher than those in 
patients without skin reactions (25.8 percent vs. 
6.3 percent in the combination-therapy group 
[P=0.005] and 13.0 percent vs. 0 percent in the 
monotherapy group) . 
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— and 8 percent (95 percent confidence interval, 1 to 

14 percent), respectively. The times to progression 
were similar among patients whose disease pro- 
gressed during or within one month after prestudy 
irinotecan therapy and among those who had pre- 
viously received oxaliplatin. 

By January 2003, 215 of the 329 patients in the 
intention-to-treat analysis (65.3 percent) had died 
(140 in the combination-therapy group and 75 in 
the monotherapy group). The median overall sur- 
vival time was 8.6 months in the combination-ther- 
apy group and 6.9 months in the monotherapy 
group. The hazard ratio for death with combina- 
tion therapy, as compared with monotherapy, was 
0.91 (95 percent confidence interval, 0.68 to 1.21), 
and there was no statistically significant differ- 
ence between the two groups (P=0.48 by the log- 
rank test) (Fig. 3). In the combination-therapy 
group, the overall survival rates at 6 and 12 months 
were 66 percent (95 percent confidence interval, 
60 to 72 percent) and 29 percent (95 percent con- 
fidence interval, 22 to 37 percent), respectively. In 
the monotherapy group, the overall survival rates at 
6 and 12 months were 58 percent (95 percent con- 
fidence interval, 49 to 67 percent) and 32 percent 
(95 percent confidence interval, 23 to 41 percenO, 
respectively. The median survival times among 
patients with skin reactions and those withoutskin 
reactions were 9.1 and 3.0 months, respectively, in 
the combination-therapy group and 8.1 and 2.5 
months, respectively, in the monotherapy group. 
* EGFR denotes epidermal growth factor receptor. Fifty-six patients in the monotherapy group re- 

ceived additional irinotecan after disease progres- 
sion was recognized. Two of these 56 patients (3.6 
In the intention-to-treat analysis, the median percent) had a partial response, and an additional 
time to progression of disease was 4.1 months in 20 (35.7 percent) had stable disease after crossing 
the combination-therapy group and 1.5 months in over. The median time to progression among the 
the monotherapy group. The hazard ratio for dis- patients who crossed over to receive additional 
ease progression in the combination-therapy group irinotecan was 1.4 months. These results may in 
was 0.54 (95 percent confidence interval, 0.42 to part explain the absence of a significant difference 
0.71), indicating a 46 percent reduction in the risk in overall survival between the two groups, 
of progression with combination therapy as com- All the patients received at least one infusion of 
pared with monotherapy (P<0.001 by the log-rank cetuximab. The median number of cetuximab infu- 
test)(Fig. 2). In the combination-therapy group, the sions was 18 in the combination-therapy group 
percentages of patients remaining free of progres- and 7 in the monotherapy group. Table 4 summa- 
sion at three and six months were 54 percent (95 rizes the most frequently observed grade 3 or 4 ad- 
percent confidence interval, 47 to 61 percent) and verse events related to treatment. Four patients who 
30 percent (95 percent confidence interval, 23 to 37 were randomly assigned to the combinadon-thera- 
percent), respectively. In the monotherapy group, py group did not receive irinotecan and therefore 
the percentages of patients remaining free of pro- were evaluated for safety as part of the monother- 
gression at three and six months were 28 percent apy group, and two patients who were randomly 
(95 percent confidence interval, 19 to 37 percent) assigned to the combination-therapy group did 
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Variable 

Percentage oFEGFR-expressing cells 



Cetuximab 

plus Cetuximab P Value 

Irinotecan Monotherapy for 

(Nc-218) (N=111J Trend 



no./total no. (%) 



0.87 




Acne-like rash 



None vs. grade 1 or 2 vs. grade 3 or 4 



None 
Grade I or 2 
Grade 3 or 4 



8/48 (16.7) 2/28(7.1) 
29/148 (19.6) 9/79 (11.4) 
13/22 (59.1) 1/4 (25.0) 



O.OOl 



Skin reaction 

None vs. grade 1 or 2 vs. grade 3 or 4 <0.001 



None 
Grade 1 or 2 
Grade 3 or 4 



2/32 (6.3) 0/19(0) 
32/157 (20») 10/86 (11.6) 
16/29 (55.2) 2/6 (33.3) 
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not receive any study medication. In 4 of the' 329 
enrolled patients (1.2 percent) , severe anaphylactic 
reactions to ceruximab developed, and the treat- 
ment was discontinued. There were no treatment- 
related deaths. Acne-like rash occurred in about 80 
percent of the patients in each group, but grade 3 or 
4 toxic effects on the skin were observed in only 
9.4 percent and 5.2 percent of the combination- 
therapy and monotherapy groups, respectively, in 
225 of the 253 patients in whom any form of acne- 
like rash developed (88.9 percent), the rash ap- 
peared within the first three weeks after the start of 
cetuximab treatment Diarrhea and neutropenia 
were more frequent among the patients receiving 
irinotecan in combination with cetuximab than 
they were among those receiving cetuximab mono- 
therapy, but the frequency of each was in the range 
that would be expected for irinotecan alone. 

In this randomized trial, cetuximab alone or in com- 
bination with irinotecan had Hiniral activity in irino- 
tecan-refractory colorectal cancer, confirming the 
results of phase 2 studies. 17 - 18 The combination- 
therapy group had a rigniffcandy higher response 
rate and a significantly longer time to progression 
than the monotherapy group, suggesting that the 
combination of irinotecan and cetuximab should 
be preferred for patients with irinotecan-refractory 
cancer. Moreover, the number of previous treatment 
regimens and previous use or nonuse of oxalipla- 
tin did not affect the efficacy of the cetuximab-and- 
irinotecan combination. Cetuximab monotherapy 
also had activity and only mild toxic effects and thus 
may be an option for patients who are not consid- 
ered candidates for further treatment with irinote- 
can-based chemotherapy or who choose not to re- 
ceive such treatment. 

The effectiveness of the combination of irino- 
tecan and cetuximab in patients with irinotecan- 
refractory tumors suggests that cetuximab may 
circumvent irinotecan resistance. Cells acquire irino- 
tecan resistance by several mechanisms. 23 EGFR 
inhibition by cetuximab may overcome this resis- 
tance by abrogating drag efflux, 23 " 23 restoring ap- 
optosis, 29 or impairing DNA-repair activity. 30 * 31 

An acne-like or maculopapular rash, a charac- 
teristic side effect of EGFR. blockade, is due to the 
role of EGFR in maintaining the integrity of the 
skin. Response and survival have been shown to be 
correlated with the severity of the rash in phase 2 





2.5 S.0 7.5 10.0 12.5 
Overall Survival Time (months) 




studies, 32 and the correlation is confirmed by our 
study, although it is based on subgroup analyses. 
Since no dose-limiting toxicity was observed in 
phase 1 studies of cetuximab given according to 
the currently recommended dosage regimen, 33 in- 
dividualized dose titration based on the occurrence 
and severity of rash may improve the effectiveness 
of cetuximab treatment. The rates of incidence of 
other hematologic and nonhemabologic toxic effects 
in the combination-therapy group were similar to 
those reported in randomized studies of irinotecan 
as second-line therapy. 6 " 7 

In contrast to the blockade of HER2 by trastu- 
zumab in breast cancer, 34 there was no apparent re- 
lationship between the efficacy of cetuximab and 
the level of EGFR in the tumor. A similar observa- 
tion has been made with gefitinib, another EGFR 
tyrosine kinase inhibitor. 35 Only patients with im- 
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Adverse Event 



Cetisdmab Cetuxlmab 
plus Irinotecan Monotherapy 

(No212) (N=115) P Value 



no. of patients (%) 

Anem^ " " 10(4.7) ^3 (2.6) 0.55 

Thrombocytopenia 1 (0.S) 1 (0.9) l.OO 

i^^^n^^ps^Mi^i^^Pis^fisilii^s 

"Asthenia*' ' " . f 29 (13^7) " ^ 12 (lOA)^ 6.49 

Nausea and vomiting 15 (71) 5(4.3) ' 0.47 

Stomatitis ^ ^ 5<2.4)^ 0 67 

Fever^"* ^ " ^ ^ ^5(i4^^ "Ij^'^" . 0-17 

''Death "' ! "~'~ 0*" 0 " 1.00 ' 



* Four patients who were randomly assigned to the combination-therapy group 
did not receive irinotecan and were thus evaluated for safety in the monother- 
apy grojp. Two patients who were randomly assigned to the combination- 
therapy group did not receive any study medication. 



munohistochemical evidence of BGFR expression 
were included in our study, and therefore whether 
patients without EGFR, expression would benefit 
from cetuximab is unknown. EGFR expression has 
not been shown to be a predictor of responsiveness 
to gefidnib in non-small-cell lung cancer. 36 * 37 It is 
possible that the level of activated, phosphorylated 
EGFR is more important than the total EGFRIevel 35 



or, in lung cancer, the presence of mutations in the 
ATP-binding site of EGFR, 38 in the prediction of 
efficacy. 

Patients with advanced colorectal cancer who 
receive fluoropyrimidine, irinotecan, and oxalipla- 
rin in combination or sequentially may survive 18 
to 21 months. However, once these three standard 
drugs have failed, there are no accepted treatment 
options. Therefore, the observed tumor-response 
rate of*22.9 percent among patients with irinotjecan- 
re&actory colorectal cancer is clinically important. 
Cetuximab compares favorably with oxalipia tin- 
based therapy in patients with irinotecan-refrac- 
tory disease. The 22.9 percent rate of response to 
cetuximab in combination with irinotecan was high- 
er than the response rate reported for oxaliplatin 
in combination with infused fluorouracil and leu- 
covorin (9.6 percent), 8 but the median time to pro- 
gression and the survival time were similar with the 
two regimens. Furthermore, previous oxaliplatin 
treatment did not negate any benefit of cetuximab. 
The one-year survival races in this group of heavily 
pretreated patients — 29 percent in the combina- 
tion-therapy group and 32 percent in the monother- 
apy group — are encouraging. Moreover, about 48 
percent of the patients obtained clinically mean- 
ingful disease control. 
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APPEN DIX 

The following investigators participated in the study: the Netherlands — G.S. Uem, H. Goey, C.J. van Groeningen, andRJ-M. van Leendert: 
United Kingdom — D. r*.nningh:.Tn , j_ Samuel, T. Kickisli, M. Mill, T. rreson, J. LederroanD, P. Maimvaring. and J. Cassidy; Germany — C 
Bokemeyer, M. Mahler, N. Niederle, H.-J. SchmoU, C Peschei, and £. Kettuer; France — M. rcbou. A de Gramont, M. Ducreux, MX. Ka- 
minskyJ.-F. Seitz, D. Khayat, and Y. Becouam; Austria — W. Scheithauet, K. Ludwig.J. Sc holler, K. Zwierzina, H. Samonigg, and H. Haus- 
maninger; Belgium — B. Van Cutsem, J. van Lacthcm, H. Bleiberg, and £ Hnmbte; Sweden — H. MeOstedt and M. Albertsson; Spain — A. 
Cervantes Rnipetcz, J. labemero Ca curia, E. Diaz-Rubio, P. Gascon Vilaplana, M. Navarro Garcia, and A. Anton Torres; Italy — E. Bajetta, 
P. Cants, F. de Braud, A Santoro, S. S iena, S. Artale, F. Grossi, AS, Bianco, and A Sobrero; Switzerland — R. Herrmann and C Sessa; and 
Norway — S. Dueland. 
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